T and CPCC 203448, isolated from surface-sterilized stems of medicinal plants were subjected to a polyphasic taxonomic study. These two aerobic organisms formed pale yellow colonies on tryptic soy agar (TSA 
the type strains of the species of the genus Williamsia. Chemotaxonomic properties such as containing meso-diaminopimelic acid in the cell wall, arabinose, galactose and ribose being the whole-cell hydrolysate sugars, phosphatidylethanolamine (PE), diphosphatidylglycerol (DPG), phosphatidylglycerol (PG) and phosphatidylinositol (PI) as the phospholipids, and C 16 : 0 , 10-methyl C 18 : 0 , C 18 : 1 v9c, C 16 : 1 v7c and/or iso-C 15 : 0 2-OH as major fatty acids supported the affiliation of strains CPCC 203464
T and CPCC 203448 to the genus Williamsia. The DNA-DNA hybridization values in combination with differentiating chemotaxonomic and physiological characteristics strongly suggested that these two isolates should be classified as representatives of a novel species of the genus Williamsia. The name Williamsia sterculiae sp. nov. is proposed, with strain CPCC 203464 T (5DSM 45741 T 5KCTC 29118 T ) as the type strain.
The genus Williamsia was classified as a group of mycolicacid-containing actinomycetes, with Gram-positive cells that were non-spore-forming short rods (Kämpfer et al., 1999) . At the time of writing, the genus encompasses eight species with validly published names including Williamsia muralis (Kämpfer et al., 1999) , W. maris (Stach et al., 2004) , W. deligens (Yassin & Hupfer, 2006) , W. marianensis (Pathom-aree et al., 2006) , W. serinedens (Yassin et al., 2007) , W. faeni (Jones et al., 2010) , W. phyllosphaerae (Kämpfer et al., 2011) and W. limnetica (Sazak & Sahin, 2012) . Strains of these species were isolated from diverse environments, such as human blood (Yassin & Hupfer, 2006) , soil (Yassin et al., 2007) , meadow hay (Jones et al., 2010) , deep-sea sediment (Stach et al., 2004; Pathom-aree et al., 2006) , indoor building materials (Kämpfer et al., 1999) , leaf surface (Kämpfer et al., 2011) and lake sediment (Sazak & Sahin, 2012) . Here, we report the results of polyphasic taxonomic study of two strains, designated CPCC 203464 T and CPCC 203448, isolated from surfacesterilized medicinal plants. Strain CPCC 203464 T was isolated from a surface-sterilized stem of Sterculia lychnophora Hance, the seeds of which are used in traditional Chinese medicine. While strain CPCC 203448 was isolated from a stem of Hibiscus sabdariffa Linn, the flowers and the seeds of which are also used in traditional Chinese medicine. These two medicinal plants were collected from Yunnan medicinal plant plantation, China. CPCC 203464
T was obtained on a tap water agar plate (agar 1.5 %; pH 7.2) and CPCC 203448 was isolated on another isolation medium plate containing (l 21 , pH 7.2) sodium propionate 2 g, NH 4 NO 3 0.1 g, KCl 0.1 g, MgSO 4 . 7H 2 O 0.05 g and FeSO 4 . 7H 2 O 0.05 g after 3 weeks of incubation at 28 u C. The purified cultures were maintained on tryptic soy agar (TSA) (Difco) at 4 u C and as glycerol suspensions (20 %, v/v) at 280 u C.
The colonial properties of the test strains were determined on TSA and ISP medium 2 (Shirling & Gottlieb, 1966) (Difco) plates incubated at 28 u C. Smears from these plates were prepared, Gram-stained after Hucker's modification, as described by Isik et al. (1999) . Acid-fastness tests were after a modification of the Ziehl-Neelsen method (Isik et al., 1999) . The staining properties were observed microscopically (Axio Scope.A1 Vario; Zeiss). Cell morphology was examined using scanning electron microscopy (Quanta; FEI) after incubation on TSA at 28 u C for 7 days. Motility of cells was examined on TSB swarming agar (0.4 %, w/v) (Difco). The temperature range for growth was tested at 0, 4, 10, 28 to 37 u C (at intervals of 1.0 u C), 40 and 45 u C using TSB and ISP medium 2 without agar. The pH range for growth was tested at pH 4.0-11.0 (at intervals of 0.5 pH units) at 28 u C. The tolerance to salt was examined on TSA with different NaCl concentrations (0-10 %, w/v, at intervals of 1 %) at 28 u C. Carbon source utilization tests and qualitative enzyme tests were determined using Biolog GEN III (MicroPlate), and API 50CH and API ZYM test kits (bioMérieux) according to the manufacturers' instructions. The ability of the strain to hydrolyse L-tyrosine and starch and produce H 2 S and indole, and the methyl-red and Voges-Proskauer reactions were tested as described by Williams et al. (1983) . Gelatin hydrolysis was observed by incubation for 1 month at 28 uC on peptone-gelatin medium (l
21
: 5 g peptone and 120 g gelatin) (Yuan et al., 2008) . Milk coagulation and peptonization were determined by using 20 % (w/v) skimmed milk as the medium with incubation for 1 month at 28 u C (Yuan et al., 2008) . Catalase and oxidase activities were determined following procedures described by Zhang et al. (2008 Opaque, convex, pale yellow colonies were formed on TSA and ISP medium 2. Cells of strains CPCC 203464 T and CPCC 203448 were Gram-stain-positive, rod and coccoidlike (Fig. 1) . Growth was observed at 10-37 u C and pH 5.0-8.0 and the NaCl tolerance range was 0-3 % (w/ v). The optimum growth was at 28 u C, pH 6.0-8.0 and 0-1 % (w/v) NaCl. The detailed physiological and biochemical characteristics of the strain are given in Table 1 and in the species description.
Biomass for chemical and molecular studies was obtained by cultivation in TSB at 28 u C for 5 days on a rotary shaker (about 180 r.p.m.). The isomer of diaminopimelic acid of whole-cell hydrolysates was determined by TLC as described by Staneck & Roberts (1974) . Polar lipids were extracted and identified according to the procedures of Embley et al. (1984) . Menaquinones were extracted, purified by the method of Collins et al. (1980) and analysed by reversed-phase HPLC (Groth et al., 1997) . The extraction, derivatization and analysis of mycolic acids were performed with the Sherlock Mycobacteria Acids Identification System (MIDI) (Kellogg et al., 2001) . Fatty acids were extracted, methylated and analysed using the Sherlock Microbial Identification System (MIDI) (Sasser, 1990; Krejcí & Kroppenstedt, 2006) . meso-Diaminopimelic acid was detected as the diagnostic diamino acid, and arabinose and galactose as the major sugars, with trace amounts of ribose in whole-cell hydrolysates. The phospholipids included phosphatidylethanolamine (PE), diphosphatidylglycerol (DPG), phosphatidylglycerol (PG) and phosphatidylinositol (PI) (Fig. S1, T and CPCC 203448, while mycolic acids with 54-58 carbons were detected in the four type strains of the reference species. The major fatty acids were hexadecanoic acid (C 16 : 0 ), octadecenoic acid (C 18 : 1 v9c), tuberculostearic acid (10-methyl C 18 : 0 ), and C 16 : 1 v7c and/or iso-C 15 : 0 2-OH; the fatty acid profiles of the two isolates and the reference strains are given in Table S1 .
Extraction of genomic DNA and PCR amplification of the 16S rRNA gene were performed with methods described by Li et al. (2007) . Sequencing was performed with an ABI PRISM automatic sequencer (model 3730XL). The obtained sequences were compared with available 16S rRNA gene sequences from GenBank using the BLAST program and a web-based tool in http://eztaxon-e.ezbiocloud.net as described by Kim et al. (2012) to determine the approximate phylogenetic affiliation. The 16S rRNA gene sequences were aligned with available nucleotide sequences of members of the genus Williamsia, which were retrieved from the DDBJ/ GenBank/EMBL databases, by using the CLUSTAL X 1.8 program (Thompson et al., 1997) . A phylogenetic tree was reconstructed using MEGA version 4.0 (Tamura et al., 2007) , and clustering was performed with the neighbour-joining method (Saitou & Nei, 1987) . The topologies of the phylogenetic tree were evaluated by the bootstrap resampling method of Iwi et al. (1999) with 1000 replicates. DNA-DNA hybridization experiments were carried out between CPCC 203464
T and CPCC 203448, as well as CPCC 203464 T and the most closely related reference strains. Levels of DNA-DNA relatedness were determined according to the thermal renaturation method (De Ley et al., 1970) by using a UV-1700 spectrophotometer (Shimadzu) equipped with a DCW-2008 thermo bath. The G+C content of the genomic DNA was determined by using the thermal denaturation (T m ) method (Marmur & Doty, 1962) , with Streptomyces griseus ATCC 23345 T and Escherichia coli K-12 as references.
Almost-complete 16S rRNA gene sequences were obtained for strain CPCC 203464 T (1512 nt) and CPCC 203448 (1434 nt). BLAST search results indicated that strain CPCC 203464 T shared 99.0 % similarity with CPCC 203448, and showed similarities of 95.0-96.6 % with the species of the genus Williamsia with validly published names. In the phylogenetic tree (Fig. 2) T and CPCC 203448 were determined as 65.4 mol% and 62.9 mol%, respectively. A DNA-DNA hybridization value of 82.5 % between strain CPCC 203464 T and CPCC 203448 indicated that these two strains were the same genomic species (Wayne, 1988 
